Tumor necrosis factor-alpha triggers mucus production in airway epithelium through an IkappaB kinase beta-dependent mechanism.
Excessive mucus production by airway epithelium is a major characteristic of a number of respiratory diseases, including asthma, chronic bronchitis, and cystic fibrosis. However, the signal transduction pathways leading to mucus production are poorly understood. Here we examined the potential role of IkappaB kinase beta (IKKbeta) in mucus synthesis in vitro and in vivo. Tumor necrosis factor-alpha (TNF-alpha) or transforming growth factor-alpha stimulation of human epithelial cells resulted in mucus secretion as measured by MUC5AC mRNA and protein. TNF-alpha stimulation induced IKKbeta-dependent p65 nuclear translocation, mucus synthesis, and production of cytokines from epithelial cells. TNF-alpha, but not transforming growth factor-alpha, induced mucus production dependent on IKKbeta-mediated NF-kappaB activation. In vivo, TNF-alpha induced NF-kappaB as determined by whole mouse body bioluminescence. This activation was localized to the epithelium as revealed by LacZ staining in NF-kappaB-LacZ transgenic mice. TNF-alpha-induced mucus production in vivo could also be inhibited by administration into the epithelium of an IKKbeta dominant negative adenovirus. Taken together, our results demonstrated the important role of IKKbeta in TNF-alpha-mediated mucus production in airway epithelium in vitro and in vivo.